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Abstract: Objective To establish a method for the comprehensive evaluation of the quality of fruits of Solanum nigrum by
multiple index and chemometrics, so as to provide the scientific basis for its quality evaluation. Methods HPLC was used to
establish the fingerprint and the content of solasonine and solamargine. The determination of extract was carried out. According to
the above method, the quality and index components of 25 batches of medicinal materials from different producing areas and
different harvest time in Jilin Province were determined and analyzed by hierarchical clustering analysis (HCA), principal component
analysis (PCA) and discriminant analysis of partial least squares analysis (PLS-DA) by SAS 14.0 and SIMCA14.1 software. Results
The fingerprint and the determination method of solasonine and solamargine were stable. The results showed that 25 samples were
classified into two categories by HCA analysis, and the classification was mainly related to the origin. In class I, S1—S10 was from
Tiedong District, S11—S13 from Gujiazi Town, Lishu County, and S14—S15 from Yushutai Town, Lishu County; The class II all

came from Lishu County. The results showed that the comprehensive score and ranking of the class I were higher and the quality was
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better. According to PLS-DA analysis, the indexes of quality difference between the two kinds were alcohol soluble extract content

and fingerprint similarity. The components represented by peaks 2, 3 (solanine), 4 (solamargine), 14, 15 (diosgenin) and 16 were the

main markers of the quality differences between the two groups. Conclusion the method is simple, repeatable and reliable, and can

be used to evaluate the quality of fruits of S. nigrum.

Key words: fruits of Solanum nigrum L.; fingerprint; solasonine; solamargine; diosgenin; chemometrics; quality evaluation
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Table 1 Information of S. nigrum fruit samples from different producing areas and harvest dates
Hk g PR #Hk P PLeER ]
S1 TR BRI X A 2020-08-06 S14 ARG ZLR B A 6 B 2020-08-18
S2 AR BRAR X iR 2020-08-13 S15 R AR LAY & 81 2020-08-27
S3 AR PR AR X R 2020-08-24 S16 R B LA L 2020-08-02
S4 HFEHREHRAX T =6+ 2020-08-10 S17 T ARG B EL A LA 2020-08-11
S5 HEHREARRX =68 2020-08-17 S18 RS B B 1A 2020-08-21
S6 HHREHRARX =61 2020-08-26 S19 ARG R B AL E KA 2020-08-22
S7 HAMRE AR L8 2020-08-07 $20 ARG R B AL E KA 2020-08-25
S8 HAMRE AR L8 2020-08-13 S21 TR BB B TR A 2020-08-02
S9 TR B AR X A A 4 2020-08-09 S22 R AR SRR A 2020-08-14
S10 HME R IX A IR 2020-08-18 $23 R AR EL IR IRV A 2020-08-03
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x3I BERDBD REEHIRHEAE
Table 3 Principal component score, comprehensive score

and ranking

X ER 11590 ERr 21590 ERr 3159

et Hi4

S1 1.186 32 —0.459 37 0.28953 350565 10
S2 1.603 67 -0.873 09 —0.06728 4.19301 8
S3 2.811 66 -0.410 52 0.66428 895214 1
S4 1.07171 —0.910 57 -1.01357 1.84840 13
S5 1.616 07 0.197 04 —0.50966 497970 6
S6 0.769 20 -1.253 65 -1.12779 048150 14
S7 239298 —0.823 89 0.16605 6.89643 3
S8 221576 —1.026 12 0.18354 6.14992 4
S9 1.174 43 1.047 13 —0.57563 436082 7
S10 0.250 62 0.662 11 -1.69685 032184 10
NI 1.027 80 0.680 32 —0.47355 3.60724 9
S12 1.236 54 1.274 55 —0.24903 499296 5
S13 1.39223 1.957 46 2.04232  7.65458 2
S14 0.549 92 0.790 22 038654 2.76397 12
S15 0.43479 1.304 46 0.56051 3.01208 11
S16 —3.006 67 0.866 25 —0.046 61 -8.72246 25
S17 -2.33214 1.054 74 -1.11075 -7.10037 22
S18 —2.624 35 0.465 56 —0.34636 —8.09604 23
S19 —-1.877 60 0.331 81 035489 -539755 18
S20 —2.020 12 0.130 61 0.39147 -6.02050 19
S21 -1.91576 -1.361 79 1.448 67 —6.44265 20
S22 —-1.826 76 -1.33921 0.58347 -6.70710 21
S23 -0.720 11 —-0.754 64 0.53493 -2.66349 16
S24 -2.176 99 -1.30529 —0.03236 -8.18918 24
S25 —-1.23320 —0.244 13 —0.35675 —4.38088 17
A I
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5 PCA analysis score diagram of 25 batches of

samples based on five measurement indexes
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